. Nuisance, damage and disease that can becaused by pets Bites Although I do not have statistics on the incidence of bites inflicted by pets, I am sure they must be much more common than the zoonotic diseases. Galbraith and Barrett noted 2364laboratory reports of Pasteurella infections following animal bite wounds in the decade from 1975 to 1984; 1605 were associated with dogs. Since I suspect that this infection must be a relatively rare sequel, I would guess that there may be in excess of 2500 dog bites per annum in England and Wales,
The keeping of non-domesticated species that are capable of inflicting injury is controlled by the Dangerous Wild Animals Act 1976 3 , This requires that individuals must satisfy their local authority that they are competent, and that their facilities are adequate, in order to obtain a licence. The families of animals included in the Dangerous Wild Animals Act are listed in Table 2 .
Although the purpose of this paper is to review the potentially harmful aspects of keeping pets, I should state first that I consider the risks are low and that pet-keeping is good for man and beast. It is not my job, on this occasion, to discuss why, but one reason is that keeping pets promotes interest and concern for the welfare and conservation of the animal kingdom, and, in these times, when our species has overrun the globe, the continued existence of many wild species depends upon our active concernI.
A wide range of animals are kept as pets, and there appears to be increasing interest in the exotic species, so this discussion will not be limited to the traditional domesticated pets. Information regarding the frequency with which zoonotic diseases occur is obviously crucial to the debate as to whether pets are beneficial companions or pests, and I am most grateful to Dr N S Galbraith and Dr Nicola J Barrett of the Communicable Disease Surveillance Centre, the Public Health Laboratory Service, Colindale, for providing me with their up-to-date review of the incidence of zoonotic disease in England and Wales 2 • One definition of a pest is 'a troublesome thing'. There are many ways in which pets can be troublesome things (Table 1) , and some of these will be discussed below. 
Nuisance
The territorial scent-marking of the tomcat has, no doubt, horrified the house-proud for centuries. Many of the Canidae (dogs), Felidae (cats) and Mustelidae (e.g. skunks, ferrets) can produce powerful scents which can cause nuisance. A technique has been described in an American journal for de-scenting ferrets in order to make them more tolerable pets", Some dogs are chronic barkers, and some birds, notably macaws, are extremely noisy. District councils may make bylaws for suppression of nuisance, and these usually include bylaws requiring dog owners not to allow their animals to foul the footway of any street or public place, and forbidding the keep. ing of animals that could cause nuisance by noise 3 • Substantial discomfort or annoyance to the public or to a particular person constitutes, in law, a civil wrong of nuisance, for which action may be taken in the courts:'.
Damage to livestock
Itis not uncommon for dogs to chase and worry sheep, causing abortion and fatalities. Magistrates can order that dangerous dogs (including those which have attacked man or livestock) be kept under proper control or be destroyed 3 • Damage to wildlife or ecosystems Many ecosystems, communities of plants and animals, have been destroyed by the accidental or intentional introduction of non-indigenous species. The flora and fauna of isolated islands are particularly susceptible, and catastrophic waves of extinctions following the introduction of rats to some Pacific islands have been recorded". These extinc- Act, 1981 It is an offence to release or to allow to escape all animals which are not naturally resident or natural visitors, and: material or droppings of birds, and it differs from asthma in that the symptoms are not produced by constriction of the bronchi, but by replacement of lung tissue with granulation tissue l 2 •
Allergic diseases
Humans can become sensitized to scurf, fur, feathers, and other animal substances, and also to animal mites I 0. Children tend to be more prone to developing symptoms than adults, and may develop asthma, rhinitis, urticaria (rashes) and diarrhoea when in contact with animals.
Bird .breeders' or bird fanciers' lung is another allergic condition. It is caused by allergy to organic Human diseases caused or transmitted by pets Zoonotic diseases are defined as 'those diseases and infections, the agents of which are naturally transmitted between other vertebrates and man'!", The number of zoonotic diseases that can be acquired from pets is large, certainly in excess of 100 1 1 , but only 10-20 regularly occur in Britain, and most of these are rare", It would not be possible or appropriate here to give a comprehensive review of the zoonoses and other diseases caused by pets, but a few of the more important ones will be outlined.
tions may be due to predation by the invading species, or because the indigenous species fails to compete successfully against the invader for some vital resource.
There is a long list of non-indigenous species which have become established in Britain relatively recently, including ring-necked parakeet Psittacula krameri around London, budgerigar Melopsittacus undulatus in the Isles of Scilly", red-necked wallaby Macropus rufogrieeus in the Peak District 7 , coypu Mus coypus in East Anglia 8 , and mink Mustela vison which is widespread in Britain 9 • The damage that the coypu can cause to river banks is well known", and the mink may compete with native predators.
The Destructive Imported Animals Act 1932 was designed to control the release of species that could harm the environment. Under this Act it is an offence to turn loose any musk rat Ondata zibethicus, grey squirrel Seiurus carolinensis, non-European rabbit, mink or coypu, or to allow them to escape".
The law preventing the accidental or intentional introduction of non-indigenous species has recently been updated in the Wildlife and Countryside Act 1981 3 • Under this Act it is an offence to release or to allow to escape any animal which is not of a kind that is ordinarily resident, or a regular visitor in the wild state, and a few other named species are also included ( 
Fleas and mange
Fleas are very common parasites of dogs, cats and other animals. Their bites can cause intense pruritis, but thankfully those species acquired from animals cannot live for more than a few days on man (unlike the human flea Pulex irritans). They can transmit diseases, and the classic example of this was their role in the spread of the Black Death. However, diseases from flea bites are very rare in Britain at the present time.
Man is susceptible to invasion by mange mites (Sarcoptes species and Notoedres cati) from a variety of mammals. The mites cause irritation and inflammation as they burrow through the skin. Those acquired from animals are not adapted to man, and usually fail to establish themselves permanently'". The treatment offlea infestation and sarcoptic mange is relatively straightforward in both animals and man.
Ringworm
Although Galbraith and Barrett! found that only about 300 cases of ringworm associated with pets are reported annually in England and Wales, they cite Baxter and Leck 13 who estimated that there are probably in excess of 9000 cases per year associated with dogs alone. It is usually caused by Microsporum canis and this fungal infection can be treated with a variety of topical and systemic antifungal agents 14.
Toxoplasmosis
The definitive hosts of the protozoal parasite Toxoplasma gondii are species of the genera Felis and Lynx, and intermediate stages occur in a wide range of animals and man. Cats become infected by eating flesh containing T. gondii and excrete oocysts in the faeces for up to five weeks. After this they mayor may not become reinfected, depending upon their immune status. The oocysts form spores, and can survive in the soil for 18 months!".
Man can become infected by accidental ingestion of oocysts, or from eating raw meat. Serological studies have revealed that almost halfthe adult population has been in contact with T. gondii, so clearly the infection is usually asymptomatic. However, it can cause lymphadenopathy, choroidoretinitis and general malaise. It is most serious when a woman becomes infected for the first time during pregnancy. Although clinical signs in the mother are rare. the parasites may invade the placenta and fetus, and can cause neonatal death, hydrocephalus, central nervous sytem and ocular disease. Most congenital infections are non-fatal, and clinical manifestations occurin 10-15% of cases10.
A variety of antibiotics have been used in the treatment of animals and man 1~. Prevention depends upon thorough cooking of meat, preventing cats from eating vermin and raw meat, and avoidance of oocystexcreting cats during pregnancy I 0. Galbraith and Barrett/ classified the disease as a common zoonosis, with 7239 cases reported between 1975 and 1984 in England and Wales.
Psittacosis
Psittacosis, or ornithosis, is caused by Chlamydia psittaci, which is a fairly ubiquitous organism that can cause disease or occur without symptoms in a wide range of birds and mammals. In birds it causes a variety of clinical conditions, from conjuctivitis to severe illness with respiratory symptoms, diarrhoea and weakness. In man the clinical disease varies from an atypical pneumonia to nonspecific fever. The symptoms are often described as 'flu-like. The disease can be severe, but treatment with tetracycline is effective. Galbraith and Barratt" found that 2561 cases were reported between 1975 and 1984 in England and Wales. The source of the infection was obscure in many cases, with only 20% of the patients having had contact with birds. Infected birds can be treated, and their carrier state eliminated, using prolonged courses of tetracycline I 6.
Toxocariasis
The larvae of Toxocara canis are the commonest cause of this disease, but other Toxocara species can be involved. In a study published in 1964 17 , 21% of dogs were found to excrete the eggs. The eggs are very resistant, and can survive in the soil for up to several years. In a survey of soil samples collected from public places in Great BritainIS, 24% of samples were found to be contaminated with Toxocara eggs. Infection from soil is probably an important cause of infection, since patients have often not had any direct contact with dogs or cats!". In man the disease is caused by the migration of second-stage larvae through the tissues of the liver, mesenteric lymph nodes, lung, and sometimes the eye and brain. Although only 107 cases were reported during the ten years from 1975 to 1984 in England and Wales 2 , Woodruff et al. 19 found serological evidence for infection in 2-3% of the apparently healthy population of Great Britain. Preventive measures include the exclusion of dogs and cats from children's playgrounds, and rigorous anthelmintic treatment of dogs 2 D •
Hydatidosis
In Britain, hydatidosis is caused by ingestion of the eggs of the tapeworm Echinococcus granulosus, whose host is the dog. Dogs acquire infection by eating meat (from sheep, cattle and horses) containing the larval cysts. In man the parasite migrates out of the gut and into a variety of tissues -for example, liver, lung, kidney or brain -where it forms cysts, in which daughter larvae develop. The symptoms depend upon the size and location of the cyst 12 • Treatment is by surgical removal. Preventive measures include the careful disposal of infected meat and offal, elimination of stray dogs, and the use an anticestodal drugs, such as praziquantel, in pet dogs 2 D • In the ten years from 1975to 1984,there were 103 laboratory reports and 42 registered deaths in England and Wales 2 •
Bacterial zoonoses
A wide range of bacterial diseases can be contracted from animals. Salmonella, Shigella and Campylobacter are three such organisms causing enteritis in man. Salmonella and Campylobacter infections are common", and are thought to be mainly due to eating infected food. However, a small proportion of cases of Journal of the Royal Society of Medicine Volume 80 February 1987 99
Campylobacter infection are thought to be due to spread from dogs and cats 2 1 . Deaths due to infection with Yersinia pseudotuberculosis are quite common in captive birds, rodents and small primates exposed to infection from wild birds and rats 2 2 • It is a rare disease in man, causing acute mesenteric lymphadenitis, mainly in young children. Galbraith and Barrett! noted 144 cases in the last decade, most of which were sporadic and may have been due to eating contaminated food. However, they cite one case in which 7 schoolboys became infected after handling a rabbit in a biology class.
Viral zoonoses
There are some spectacular viral zoonoses, such as those caused by rabies, which is transmitted by dog bites 23 , and Herpes simiae, which is transmitted by bites from often asymptomatic macaques'". Both of these and the other viral zoonoses are very rare. It was thought that the retrovirus that causes neoplasia in cats might be a hazard to public health, but present evidence does not support this 25 • 
Conclusions
Pet-keeping undoubtedly has its price, and at worst can lead to damage to the environment, serious disease and fatalities in man. The recent tragic death ofa 7·year-old boy, killed by adcg in Leicestershire'", emphasizes the need for awareness of the danger that pets can present.
In general, the risks of pet-keeping are small, and serious illness and death caused by them are rare. Nevertheless, as long as such tragedies occur, or could occur, it is essential that the medical and veterinary professions maintain vigilance and work to improve their treatment and prevention. Most of the common zoonoses are quite well understood, and measures that can be taken to assist in their prevention have been identified, although prevention is not easy in some cases. It is not unlikely that new zoonoses will emerge, as there is an ever-widening range of species being kept as pets.
